MENSURACIÓN DE LA ENERGIA DESPENDIDA EN EL AYUNO Y EN EL APORTE CALÓRICO (MIEL) EN PARTURIENTAS

Este estudio tiene como objetivo mensurar el gasto energético de parturientas de bajo riesgo de gestación. Las participantes han sido seleccionadas en dos grupos de manera aleatoria y sometidas a ayuno (n=15; Grupo I) e ingestión de miel (n=15; Grupo II). Los datos han sido colectados a partir de los valores
INTRODUCTION
The fetus needs glucose and amino acids for its development and growth, which submits the pregnant woman to the constant demand for these substrates in order to meet its needs (1) .
When labor is prolonged and the supply of glucose is scarce, gluconeogenesis can be insufficient.
During normal labor, the concentration of free fatty acids and ketone bodies increases, leading to a greater mobilization of other substrates other than glucose and a relative decrease of carbohydrates (2) (3) .
Fasting reduces the availability of carbohydrates for the efforts demanded in labor, making the organism metabolize fat in order to generate energy. Therefore, the availability of amino acids in the mother's and fetus' blood is diminished, while the fatty acids and ketones increase (4) .
It is well known that, during physical activity, the consumption of energy is correlated to its duration and the energy spent (5) . Labor can take hours and consequently requires great energy consumption.
During long periods of physical activity, the anaerobic environment is used, inducing the elevation of lactate levels and decrease in blood pH. In low-risk parturients, the moderate increase in maternal lactate and slight decrease in pH sustain the hypothesis that normal labor, although it requires physical effort, does not produce a notable O 2 deficit, which would lead to an anaerobic metabolism as source of energy (6) .
In low-risk parturients, the metabolic homeostasis probably occurs due to the nature of the uterine contractions, which are intermittent, and by the adequate oxygenation during the muscle relaxation periods (6) .
The oxidative environment involves the major part of energy demands during labor, while glucose is the main maternal source of energy as well as energetic fuel for the fetus. Hypoxia and fetal hyperglycemia can increase the production of maternal and fetal lactate, resulting in metabolic acidosis (7) .
In classic labor care, it is usual to restrict oral nutrition and administrate intravenous fluids to prevent or treat dehydration, ketosis and electrolyte unbalance (8) . The use of intravenous fluid can have adverse effects on maternal well-being, such as the overload of fluids, discomfort and restriction of movements, and can also cause hyponatremia, hyperglycemia and subsequent hypoglycemia (8) (9) in the fetus/newborn.
Although the intravenous infusion is necessary in many obstetric circumstances, for the medication and anesthesia administration, it is not considered a fully secure substitute for food and liquids during labor (9) .
It is currently recommended for low-risk pregnant women in the active phase of labor to ingest small quantities of clear fluids, such as water, fruit juice without pulp, tea, coffee and soda. However, there are no studies informing about the adequate nutritional diet during labor, quantity to be ingested, and evaluation of risk/benefit for mother and fetus (10) .
It is estimated that the excessive energy spent during labor can be compensated by a caloric replacement; without which the organism weakens, since the combustion supply is performed to the detriment of tissues. Thus, we chose forest flower honey, which is an innocuous food rich in carbohydrates, which are immediately assimilated and capable of providing energy, strengthening the muscles, improving resistance, favoring recovery and allowing for strong and prolonged effort (11) .
This study aimed to offer forest flower honey to the parturients in order to assess and measure the differences between the two groups under different treatments (in fasting and controlled food supply), so as to confirm the hypothesis that honey improves maternal performance during labor and delivery.
SUBJECTS AND METHOD
This is a prospective and random study with The value 1.2 was used for the activity factor (confined to bed), since it was the women's choice to stay in bed, and the value of 1.2 for the stress factor (small surgery), since all of them were submitted to episiotomy and perineal suture.
Equations (13) for sub maximum testing were also used (cardiac frequency and VO 2 ) during labor (MCF=205-(0.41 x age) for untrained individuals (13) for women (VO 2 max = 65.81 -0.1847 x CF from the end of the test).
In both groups, the last capillary blood 
RESULTS
A total of 32 low-risk parturient women were invited to participate in the study. Among those who adhered to the study, two were excluded from the analysis because they presented functional dystocia and were referred to cesarean section.
The homogeneity variables between GI and GII evidenced that the parturients were respectively 21 and 20 years olds, initiated prenatal care between 13 and 14 weeks of pregnancy and started labor at 39 weeks. The two groups studied are similar regarding weight in the first prenatal consultation (53 to 55 kg) and final weight (64 to 67Kg), height (1.60 to 1.62), labor duration (2h36min to 3h03min) and fasting duration (8h55min to 10h40min) at the start of data collection (Table 1) . The glucose level, evaluated during labor, did not presented statically significant differences, neither in the group who fasted nor in the group to whom honey was offered. Likewise, the lactate value of the group to whom honey was offered did not present statically significant differences when compared to the value of the group who fasted. In the post-labor period, there was no statically significant difference in glucose levels between the two groups, although lactate levels were higher for group I in the first and fifth minute (Table 2) . The values of baseline energy expenditure (BEE) and total energy expenditure (TEE) did not present significant differences between the two groups under study (Table 3) . Table 3 To calculate the energy spent (Kcal), the total energy expenditure during labor was used (TEEL), and it was verified that the mean energy spent by those who ingested honey was higher than for those who fasted (Table 4) . 
DISCUSSION
The strength involved in labor include the strength of the uterus, which expels the fetus, and the effort that must overcome the resistance offered by the cervices, so that dilatation occurs, and the friction created by the tissues of the canal during the fetus's passage (14) .
There are peculiar characteristics of the myometrium muscle when compared to the skeletal muscle. These differences are an advantage for the myometrium in the efficiency of uterine contractions and in the fetus' detachment because the degree by which the smooth muscle cells are shortened during contraction is higher than that reached in the striated muscle cells (14) .
The effort can be exerted in any direction in the cells of the smooth muscle because the fine and thick filaments are organized in long and random bundles by all cells, providing even more shortening and increasing the capacity of generating multidirectional strength, which permits directing the expulsive power (14) .
This characteristic favors the transmission of electric signs, permitting the diffusion of contraction strength in several directions, through successive stimuli responsible for the duration and intensity of the contraction, both in number and intensity.
In the present study, the glucose values of those who fasted and those who received caloric replacement (honey) did not present a significant difference during labor, although lactate levels were significantly higher in the latter group after ingestion of 14 grams of honey (44cal (15) .
Although studies that identify the energetic needs during labor are not known, the total energy expenditure in 24 hours was the same for both the group who ingested the caloric replacement and that which fasted.
Sub-maximum tests are useful to determine the cardio-respiratory aptitude level in healthy individuals. Some studies indicate a higher aerobic capacity in trained women, while others do not demonstrate any significant difference in the VO 2 max levels among trained and non-trained pregnant women (16) (17) . In the present study, the two groups did not have previous training, showing that, during labor, the cardio-respiratory capacity rates present good performance when compared with the conditioning categories for the Harvard women's health watch (13) .
For the group that received caloric replacement, 14 grams of honey (44Kcal) were offered during labor and the total final energy expenditure indicated that the honey was immediately used, showing a better anaerobic performance, which was confirmed by the lactate levels verified during the period.
Even though the effort made in labor is compared to athletic performance, such as running a marathon for example, there is a lack of information on the parturients' nutritional needs (8) . In the literature consulted, only one research suggests that during labor, around 50 to 100 calories are spent per hour (18) . Therefore, it remains unanswered which would be the adequate nutritional diet during labor, what quantity should be ingested and what the risk/benefits are for the mother and fetus.
Thus, this study proposal to offer honey during labor is justified by the proprieties of this food, which is rich in carbohydrates, poor in sucrose and whose assimilation does not demand active participation from the organism (11) .
In view of orientations by the Ministry of Health (10) to offer small quantities of liquid during the active phase of labor, we consider that the caloric replacement obtained by the ingestion of honey is a low cost alternative which the parturient women will easily accept.
CONCLUSION
These study results reveal that the ingestion of honey did not cause an overload in maternal glucose. The lactate response indicated that the substrate offered was well used. The cardiorespiratory capacity rates demonstrated "good performance" for both groups. The total energy expenditure during labor suggests the ingestion of carbohydrate exerts a significant influence, improving maternal anaerobic performance. Immediately after labor, the group who fasted presented higher levels of lactate, showing the effort the organism exerted to compensate for the energy spent.
